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CHRISTINE O. GREGOIRE

Director
STATE OF WASHINGTON
DEPARTMENT OF ECOLOQGY
7171 Cleanwater Lane, Building 8, LH-14 * Olympia, Washington 98504-6814
April 17, 1992
TO: Dick Wallace and Kahle Jennings, WQP
FROM: Keith Seiders, EILS

SUBJECT: Interim Report on the Moxee BMP Demonsiration Project

Please find attached the Interim Report for the water quality monitoring program associated
with North Yakima Conservation Distict’s Moxee BMP Demonstration Project (319 Funds).

The project is on schedule. The first year’s monitoring (1991 irrigation season) was
accomplished as planned and the second year’s monitoring (1992 irrigation season) is
scheduled to begin this April. This Interim Report essentially presents data collected during
the first irrigation season. Data analysis will be addressed in the final report, which is
scheduled for April 1993.

Please feel free to contact me at (206) 586-5337 if you have any questions or comments.

KS:krc
Attachment

cc: Janie Civille (WQFAP)
Bob Barwin (CRO)
Jim Prudente (CRO)
Harold Porath (CRO)
Will Kendra (EILS)
Lynn Singleton (EILS)
Ken King (NYCD)
Mike Tobin (NYCD)
Stu McKenzie (USGS)
Elbert Moore (EPA R10)
Gerald Montgomery (EPA R10)



Water quality monitoring within the North Yakima Conservation District’s Moxee Sub-Basin
BMP Demonstration Project has been completed for the pre-BMP irrigation season. BMPs are
planned for implementation prior to and during the 1992 irrigation season. Monitoring activities
were carried out by Conservation District and Ecology personnel. Pre-BMP monitoring data are
presented in this interim report. Data analysis and detailed methodology will be included in the
final report, after the second sampling season is completed. Additional information regarding
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INTRODUCTION

the study area, background, roles, and funding is contained in Seiders (1991a).

Survey objectives are:

1.

Evaluate the effectiveness of BMP implementation on the quality of irrigation tailwater and
receiving waters; '

. characterize pesticides in sediments from a tailwater drain;

. provide data for longer-term assessment of BMP effectiveness related to water quality and
transport of sediments, nutrients, and pesticides; and

. provide information regarding water quality to the agricultural community in the study area
and within the North Yakima Conservation District.



STUDY DESIGN AND RATIONALE

Irrigation and crop cultural practices in the study area vary throughout the growing season and
likely have different impacts on water quality. Three different phases of the growing season and
one off-season period are of interest during this water quality evaluation program. Each phase,
or "window," is monitored during a three week period. Two samples per week for each of the
three weeks yields six samples per window (18 samples per station each irrigation season). This
sampling schedule allows characterization of sample variability during each period as well as
comparisons between periods. Growing season phases are described below:

The first period begins in April and continues through early May. This is when irrigation of
crops begins. Irrigation requirements for hops and other crops are relatively low at this time
of the year. Sediment loading in tailwater (and ultimately the receiving water) is believed to be
high during this initial start-up period due to various field preparation activities such as discing,
furrowing, and first-flush irrigations.

The next period of interest is from about mid-May to the end of June. Irrigation requirements
are much greater than the previous month. Crops are irrigated on a regular cycle and a
significant portion of growing season cultural practices occurs. These practices involve the use
of equipment on fields and the potential for continued sediment loading to irrigation tailwater.

The third period begins after July 4th and runs until the harvest of hops during the first or
second week of August. This period is characterized by heavy irrigation and absence of
equipment on the fields. Tailwater flows may be highest during this period.

Hops irrigation continues after harvest until September. Minimal irrigation of other crops
continues until mid-October, when irrigation supply water is discontinued.

Sample station locations are shown in Figure 1. Brief station descriptions are listed below.
Sampling at the Selah-Moxee Canal sites was discontinued after the first seasonal period.

M1l - Moxee Drain upstream of study area influence.

M2 - Moxee Drain downstream of study area influence.

SM1 - Selah/Moxee Canal upstream of study area influence.
SM2 - Selah/Moxee Canal downstream of study area influence.
R1 - Roza Canal upstream of study area influence.

R2 - Roza Canal downstream of study area influence.

Dl - Major tailwater drain for lower hops fields.

RCE, RCM, RCW - Intermittent tailwater drains to the Roza Canal.



METHODS

Sample collection followed procedures detailed in Seiders (1991b). All samples were subsurface
grabs (depth from 4-12 inches) from the central portion of the stream. For flowing pipes,
samples were obtained from a representative portion of the flow.

Samples were collected for laboratory analysis of: total suspended solids (TSS), turbidity
(nephelometric method), ammonia-nitrogen, nitrate-nitrite nitrogen, and total phosphorus.
Quality assurance involved duplicating one set of samples on nearly all sample dates.

Parameters determined in the field were pH, conductivity, temperature, turbidity (absorptometric
method), and settleable solids. Settleable solids were determined using the Imhoff Cone Method
at various settling times (15, 20, 25, 30, and 45 minutes). Results from the 15 minute settling
time were used in data tabulation.

Routine sample dates during the 1991 irrigation season were:

1st window 2nd window 3rd window
4/9 5/29 7124
4/10 5/30 7125
4/15 6/4 7/30
4/16 6/5 7/31
4/24 6/10 8/5
4/25 6/11 8/6

Conservation District personnel also determined field turbidity, settleable solids, temperature,
and flow at select stations on the following dates: 7/11, 8/22, 9/11, 10/2, 10/9, 10/24, 11/6,
11/20, 12/5, 12/18, and 1/16/92.

Suspended sediment samples for pesticides were collected in June and July by filling 6 5-gallon
stainless steel buckets from D1, and allowing sediment to settle out for a period of six hours.
The water was then gently decanted and the sediment collected for analysis.

Flow was determined for sites R1, M1, and D1 during most sampling visits. Flow rating tables
were developed for D1 and R1 and were subsequently used in data tabulation. Flow for site M2
was determined by summing the flows for D1 and M1.

RESULTS

Field and laboratory data for conventional parameters are presented in Appendix A. Results of
duplicate sample analyses are tabulated in Appendix B.



A cursory review of quality assurance/quality control data (Appendix B) indicates that most data
are acceptable. However, some variables show poor precision (for example, laboratory turbidity
on the April 25, 1991, sample and total phosphorus on the July 24, 1991, sample).

Although review of pesticide data is incomplete, the organochlorine pesticides 4,4’-DDE and
4,4’-DDT were detected in suspended sediment samples collected from D1 in both June and
July. 4,4’-DDE was also detected in the June sample. These results are preliminary.

In general, variability of pollutant concentrations for all parameters appears to be high
throughout the entire irrigation season. However, it also appears that pollutant loadings increase
as the irrigation season progresses. Figures 2 and 3 illustrate total suspended solids and total
phosphorus loading throughout the irrigation season. These results demonstrate the importance
of considering the timing of specific land practices in water quality monitoring programs.

SUMMARY

The first year, pre-BMP water quality monitoring proceeded as planned and should provide an
adequate data base for evaluating the effectiveness of project BMPs during subsequent years of
monitoring.

Off-season sampling at three sites (M1, D1, and M2) was performed in late February and early
March of 1992 as planned. Sampling for the 1992 irrigation season will proceed as originally
planned.

REFERENCES

Seiders, K. 1991a. Revised Water Quality Monitoring Plan Proposal for the Moxee BMP
Demonstration Project (319 Funds). Memo to Will Kendra on June 12, 1991.

Seiders, K. 1991b. Moxee BMP Demonstration Project Field Sampling Summary.
June 28, 1991.
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